INTRODUCTION
In response to growing demands for increased access and improved care management in primary care settings, patient care has shifted away from a provider-centric approach, toward a team-based model of care delivery, where physicians work in collaboration with other members of an interprofessional team to deliver longitudinal, coordinated patient care. 1 This team-based approach is a key aspect of the patientcentered medical home (PCMH) model of care. [2] [3] [4] While the concept of the PCMH has been around since the 1960s, there has been a recent increase in adoption and implementation of this model in primary care settings, especially after the passage of the Affordable Care Act (ACA), which included several provisions promoting the PCMH. Early implementation studies have been promising, with reports of positive patient experiences, reduced emergency room visits and hospital utilization, and improved clinical outcomes. 1, [5] [6] [7] [8] However, multiple challenges associated with transitioning to a team-based model of care may have led to the unintended consequence of creating new stresses for PCPs, resulting in burnout. [3] [4] [5] 9 Understanding the relationship between PCMH implementation and provider burnout is critical, as provider burnout has been linked to lower quality of care, 10, 11 increased medical errors, 11, 12 poorer patient health outcomes, [13] [14] [15] lower patient satisfaction, 14, 16 and overuse of resources/increased healthcare costs. 17, 18 A number of recent studies have investigated the effect of PCMH implementation on levels of burnout among PCPs and interprofessional team members. [3] [4] [5] [6] 9 Some studies found that the pressure for constant change associated with PCMH implementation and maintenance increased PCP burnout, 5, 9 while other studies reported that various elements of the PCMH model, such as self-efficacy for PCMH changes, participatory decision making, 3, 4 appropriate staffing, 3, 6 and practicing at top levels of competence, 3 helped to mitigate burnout among PCPs and team members.
Previous works have posited that effective task sharing between PCMH team members may help to reduce PCP and staff burnout; 2, [19] [20] [21] [22] however, few studies have empirically investigated this relationship. One study tested the relationship between a group of primary care tasks (e.g., patient care, patient assessment, responding to messages) and PCP and staff burnout, but the results were inconclusive. 3 The present study investigates (1) the extent to which PCPs share responsibility for 14 discrete primary care tasks with other team members, and (2) which, if any, of the primary care tasks performed by the PCPs (without reliance on team members) are associated with PCP burnout.
METHODS

Study Setting and Participants
In 2010, the Veteran Health Administration (VHA) implemented a program featuring Patient-Aligned Care Teams (PACT), a PCMH model of patient care delivery in primary care settings. PACT Bteamlets^are comprised of a PCP (i.e., physician, nurse practitioner, or physician assistant) and three supporting team members: a registered nurse (RN) care manager, a licensed vocational/practical nurse (LVN/LPN), and a medical assistant or clerical staff. [23] [24] [25] [26] [27] The teamlets are supported by extended team members from other disciplines, including pharmacists, nutritionists/dieticians, and social workers.
The Veterans Assessment and Improvement Laboratory (VAIL) examined the implementation of PACT across one Veterans Integrated Service Network (VISN), which consisted of 23 primary care clinics in five healthcare systems. The VAIL-Patient Centered Care (PCC) Clinician Survey was developed as part of the VAIL evaluation. This web-based survey, administered by the RAND Corporation, included approximately 130 items assessing PCP experiences with PACT implementation, including their perceptions of PACT and factors that enabled or hindered implementation. Both the VHA and RAND institutional review boards approved this study. 4 The secondary data analysis presented here explores the relationship between task reliance and PCP burnout using responses from the VAIL-PCC Clinician Survey. Our analysis includes combined data collected in wave 1 (November 2011 to March 2012) and wave 2 (August 2013 to January 2014). The total participants included 327 PCPs (n = 191, response rate = 54% in wave 1; n = 136, response rate = 39% in wave 2), among whom 69 participated in both waves.
Dependent Variable: Emotional Exhaustion Scale of Burnout
PCP burnout was measured using the emotional exhaustion subscale of the Maslach Burnout Inventory, 28 which has demonstrated high reliability (α = 0.92). 4 Items included statements such as BI feel emotionally drained from my work^and BI feel burned out from my work.^Response options for each of the nine items ranged from Bnever^(0) to Bevery day^( 6 ). Scale scores ranged from 0 to 54. Survey items were intentionally worded in a discipline-neutral manner, as some aspects of each task could potentially be performed within their scope of practice by various members of the PCMH team. Survey items were pilot-tested with a group of PCPs and primary care staff, and refined based on feedback. 4 In this study, we measured PCP reports of the extent to which each of the 14 discrete primary care tasks were performed by the PCP without reliance on team members, using the following response options: (a) BI typically do this on my own without help,^or BI most often rely on help from (b) my teamlet members, (c) my colleagues outside the team, but at my local site, (d) my colleagues outside my local site.^In an effort to capture tasks performed independently by the PCPs versus tasks for which PCPs relied on immediate members of (2) team knowledge and skills, and (3) satisfaction with their teamlet, to control for the effect on PCP reports of burnout.
Key Independent Variables
Team communication was measured using a four-item scale (α = 0.84) derived from the Survey of Organizational Attributes for Primary Care. 31 The scale includes statements such as, BIn this clinic, co-workers from different clinical or administrative backgrounds frequently interact to solve quality of care problems.^Response options for each item ranged from Bstrongly disagree^(0) to Bstrongly agree^(5). Total scores ranged from 0 to 20. This measure was dichotomized into low versus high team communication by dividing at the median score of 13.
Team knowledge and skills were measured by a six-item scale (α = 0.75) 4 from the Team Diagnostic Survey developed by Wageman and colleagues. 32 Items included statements such as BEveryone in this team has the special skills that are needed for team work.^Response options for each item ranged from Bstrongly disagree^(0) to Bstrongly agree^(5). The total score ranged from 0 to 30. This measure was dichotomized into low and high team knowledge and skills by dividing at the median score of 21.
PCPs' satisfaction with their teamlets was measured by a single item: BOverall, I am satisfied with the help I receive from my teamlet.^Response options were Bstrongly disagree( 0) to Bstrongly agree^(5). Scores ranged from 0 to 5. This measure was also dichotomized into low and high team satisfaction by dividing at the median score of 4.
PCP-, Clinic-, and System-Level Characteristics. Burnout can also be influenced by PCP-, clinic-, and system-level characteristics. 4 Therefore, we also controlled for provider age, gender, race/ethnicity, provider type, and VHA tenure. In addition, we controlled for the location of the clinic and specific healthcare system.
Analyses
The final sample included 327 PCPs; 258 participated in either wave 1 or 2, and 69 PCPs participated in both waves. Analysis of variance analysis (ANOVA) was performed to examine provider responses between waves 1 and 2. No statistically significant differences were found; therefore, to increase statistical power, responses from the two waves were combined. We analyzed the survey data using different methods (e.g., repeated measures and multi-level models) to control for clustering of responses within individuals.
Univariate analysis was performed to describe the level of burnout, task reliance, team functioning, and demographics of the provider, clinic, and healthcare system. We used bivariate analyses to explore the potential relationship between the independent variables and PCP burnout as a strategy for identifying candidate relationships for further exploration. Bonferroni corrections were applied to address possible type 1 errors related to multiple comparisons in the bivariate analysis.
PCP reports of tasks performed independently that had a statistically significant association (p ≤ 0.004) with PCP burnout in the bivariate analysis were included in multivariable linear regression analysis. Separate models were conducted for each PCP report of tasks performed without reliance on the team, controlling for covariates. All multivariate models adjusted for time (wave) and clustering within individuals using Stata version 13.0 software (StataCorp LP, College Station, TX). In addition to the analyses described above, we performed sensitivity analyses by re-running the multivariable linear regressions as multi-level models, adjusting for clustering within individuals (level 1) and healthcare systems (level 2). We also performed sensitivity analyses with non-linear models to assess the robustness of our findings. We ran multi-level logistic regression analysis with the burnout categorized as high versus medium or low burnout, controlling for clustering over time, clinic, and healthcare system. The results were unchanged across analyses.
RESULTS
PCP Burnout, Reports of Performing Tasks on Their Own, and Other Study Variables Table 2 shows results for burnout levels, PCP reports of the extent to which they performed each task without reliance on the team, and other study variables for the overall sample (n = 327, adjusting for the 69 responses by PCPs who responded in both waves). PCPs reported that they experienced a medium level 33 (mean = 23.1; SD = 13.1) of burnout. There was a high degree of variation (28-87%) in PCP reports of performing tasks without reliance on team members. The top three tasks that PCPs reported performing without relying on their teams were evaluating patients and making treatment decisions (87%), tracking patient diagnostic data (80%), and responding to patient diagnostic and treatment data (80%). The middle three tasks that PCPs reported performing independently were intervening on patient lifestyle factors (68%), educating patients about disease-specific self-care activities (65%), and educating patients about medications (65%). The three tasks that PCPs reported performing with some reliance on the team were screening patients for diseases (32%), and receiving (28%) and resolving (43%) messages from patients. Between 50% and 57% of the PCPs reported high team functioning. PCP participants comprised mostly of physicians (69%), non-Hispanic whites (58%), and women (57%). The mean age was 50 years, with a mean of 11 years of VHA tenure. Just under half of the sample (47%) were from community-based outpatient clinics, and 43% of respondents were from one healthcare system.
Bivariate Linear Regression Analysis: Factors Associated with PCP Burnout
Results from the bivariate analysis (Table 3) indicated that PCP burnout was positively associated with PCP reports of performing two discrete tasks without reliance on team members: (1) intervening on patient lifestyle factors (b = 6.00, 95% CI = 2.17, 9.83, p = 0.002) and (2) educating patients about disease-specific self-care activities (b = 6.23, 95% CI = 2.78, 9.67, p < 0.001). Other variables significantly associated with PCP burnout (p ≤ 0.05) included team communication, team knowledge and skills, satisfaction with team, age, female gender, and VHA tenure.
Multivariable Linear Regression Analysis: Factors Associated with PCP Burnout
The multivariable linear regression analysis results (Table 4) indicate that PCP reports of intervening on patient lifestyle factors and educating patients about disease-specific self-care activities without relying on their teams were positively associated with PCP burnout (intervening on lifestyle: b = 4.11, 95% CI = 0.39, 7.83, p = 0.03; educating patients: b = 3.83, 95% CI = 0.33, 7.32, p = 0.03). In both models, effective team communication was negatively associated (p < 0.001) with PCP burnout. No other measures were associated with burnout.
DISCUSSION
Our study presents novel findings that identify specific primary care tasks that, when performed by PCPs without reliance on their teams, are associated with PCP burnout. Specifically, intervening on patient lifestyle factors and educating patients about disease-specific self-care activities were significantly associated with PCP burnout. These findings expand the current literature by providing evidence linking behavioral counseling and self-management education provided by PCPs with PCP burnout. [34] [35] [36] [37] In addition to the association with burnout, a variety of barriers to PCP delivery of behavioral counseling and educational interventions have been identified in the existing literature. These include limited time, 22, 34, 40, 41 limited availability of patient education materials and resources, 38, 40 low selfefficacy in influencing patient behavioral change, 39, 41 and perceived ineffectiveness of the interventions and skepticism regarding patient adherence to behavior modification. 35 The association between these barriers and PCP burnout have not all been empirically tested in previous studies. However, researchers posit that these barriers, compounded by difficult patient encounters, [35] [36] [37] can be a major source of frustration and stress, leading to job dissatisfaction and provider burnout. [34] [35] [36] [37] It is likely that the PCP participants from our study faced similar challenges and barriers that led to PCP burnout. Future research exploring the relationship between PCP Sample (n = 258) reflects exclusion of 69 responses from PCPs who had more than one observation in the combined data set ‡ Numbers of observations do not sum to full sample size (n = 327) due to missing data delivery of these tasks and PCP burnout should examine the role that these factors play. A growing body of literature reveals that intervention on patient lifestyle factors and patient education about diseasespecific self-care activities by PCPs, 34, [38] [39] [40] [41] [42] [43] as well as by nurses and other healthcare professionals, 44, 45 can improve patient outcomes. One potential strategy for reducing PCP burnout related to performing these tasks is to enable PCPs to share this responsibility with other team members. This transition, supported by adequate staffing, focused training, and standing orders, may lessen PCP burdens, 22, 46 which in turn, may help reduce emotional exhaustion and prevent PCP burnout. 2, 47 However, additional work is needed to evaluate how the sharing of these specific tasks affects PCP burnout, as well as the impact on staff burnout when they assume increased responsibility for such tasks.
Our findings also indicate that team communication has a robust and consistent association with lower PCP burnout. Controlling for team communication did not eliminate the association between certain tasks and burnout; nonetheless, it was negatively associated with PCP burnout. This finding is consistent with prior work documenting that effective team communication was one of several characteristics found in high-functioning primary care practices that mitigated PCP burnout. 4, 47, 48 As such, this finding suggests another potential opportunity for quality improvement measures to promote teamwork and reduce provider burnout. Quality initiatives aimed at improving team communication through standardized task-sharing processes, workflow mapping, and appropriate staffing; 2,47,49 co-location of team members; 47, 49 and regular huddles and team meetings, as well as, the use of information technology (e.g., instant messaging) for sharing of frequent and timely information, 49 may also improve communication effectiveness and enhance collaboration among PCMH team members, further mitigating PCP burnout. Additional research on primary care team task sharing and Finally, our findings provide some supporting evidence that task sharing among PACT members is taking place, 4 years after PACT implementation. Across the 14 tasks, there was a high degree of variation in the extent to which PCPs reported that they performed the tasks independently. For instance, while less than 20% of PCPs reported relying on their teams for certain patient assessment and treatment decision tasks (e.g., tracking and responding to patient diagnostic data), more than 60% of PCPs also reported that they relied on their teams for other tasks within the same category (e.g., screening patients for diseases). With better team communication and improved team function, we expect to see an increase in task sharing among team members over time. Subsequent longitudinal survey data will allow for assessment of such changes over time and will help to build a base of evidence for optimizing teamwork in primary care to support more efficient care delivery, while minimizing strain on PCPs and staff.
Limitations
The study has several limitations. First, this study was based on PCP perceptions rather than direct observations, potentially introducing the bias of self-reports, and thus affecting the reliability of the data. Further studies using other data collection methods, such as direct observation by an observer using a handheld electronic device (e.g., tablet) to document tasks performed, or the use of physiological sensors to detect PCP stress levels, may provide further insight on the relationship between PCP task performance and burnout.
In addition, reverse causality cannot be ruled out with the use of cross-sectional data. As with all cross-sectional studies, we cannot conclude a temporal cause-and effect relationship between the key study variables and PCP burnout. Therefore, a longitudinal study is needed to evaluate the relationship between theses variables and PCP burnout.
Finally, our study sample included primary care clinics within one VHA administrative region; therefore, our findings should be interpreted with some caution when generalizing to primary care clinics in non-VHA healthcare settings. However, previous studies investigating PCMH implementation have found that the challenges associated with PCMH implementation are common across primary care settings, and that the VHA primary care clinics and providers were representative of those from non-VHA primary care settings in other studies. 3, 9, 24 CONCLUSIONS PCP tasks of intervening on patient lifestyle factors and educating patients about disease-specific self-care activities, performed without reliance on their teams, were associated with PCP burnout. Four years after the implementation of the PCMH, only slightly over 30% of PCPs at the VHA reported relying on their teams for performing these tasks. Therefore, we believe there is an opportunity to reduce PCP burnout and ease the burden on PCPs by expanding the roles of nurses and other healthcare professionals to assume responsibility for these tasks. Findings from our study may guide the implementation of effective strategies aimed at redistributing tasks from PCPs to other members of the PCMH team to mitigate PCP burnout. Improving team communication represents another opportunity for reducing PCP burnout. Investing in resources and strategies aimed at developing and sustaining coherent PCMH teams that communicate well and function collaboratively will allow PCMH teams to fully deliver on the promise of team-based care. 
